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PROTECTIVE CAP FOR A SEALING STOPPER IN A COLLECTING 
VESSEL OF A CONDENSER 

5 The invention relates to a condenser having a collecting 
vessel and to a protective cap for such a condenser in 
particular having a collecting vessel or collector. 

DE-A 100 39 260 has disclosed a collecting vessel having 
10 a releasable sealing closure for a condenser of a motor 
vehicle air conditioning system. The sealing closure 
takes the form of a plunger-like stopper and is fixed and 
secured in relation to the tubular collecting vessel by 
means of a securing ring. Such a condenser is generally 
15 fitted in the front area of the engine compartment of a 
motor vehicle and is therefore exposed to dirt and spray 
water, which can lead to corrosion of the securing ring 
and of the sealing stopper in the collecting vessel. As 
a result it may happen that the sealing stopper becomes 
20 difficult if not impossible to remove from the collecting 
vessel for repair purposes. The ingress of spray water 
and in particular saline spray water during the winter 
months may also result in more serious corrosion, 
possibly resulting in leakages. 

25 

An object of the present invention is therefore to create 
a condenser and a protective cap, which will ensure 
secure and durable sealing of the collecting vessel 
against dirt and moisture. 

30 

This object is achieved by the features of claim 1 and 
claim 24. 

The protective cap is advantageously made from plastic, 
3 5 preferably from a polyamide (PA), that is to say a 
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relatively stable plastic that can be injection molded. 
In addition this plastic cap advantageously has a 
threaded plug facing the inside of the vessel, or some 
other fixing facility, such as a plug-in socket 
5 connection, which can be screwed into or received into a 
corresponding internal thread or a corresponding seat in 
the sealing stopper of the vessel or into the vessel 
itself. This affords the advantage that the necessary 
sealing force between the protective cap and the vessel, 
10 that is to say a strong, durable sealing effect is 
achieved whilst at the same time ensuring that the 
protective cap cannot become detached and lost. 

Advantageous developments of the invention are set forth 
15 in the dependent claims. Thus the protective cap has a 

sealing flange having a plane sealing face, which is 

pressed against the end face of the collecting vessel. 

The contact pressure afforded by the tread and the 

rigidity of the protective cap mean that a strong, 
20 durable sealing effect is obtained. A seal may also be 

fitted of the type in which a sealing lip bears against 

the inside wall of the tubular vessel. 

In a further development of the invention a conical 
25 concave surface, which permits a certain resilient travel 
of the protective cap when screwing in the threaded plug, 
thereby pre-tensioning the sealing flange, is provided 
between the outer sealing flange and the inner threaded 
plug. This enhances the sealing effect. 

30 

According to an advantageous further embodiment of the 
invention a profiled knob or a profiled depression for 
the engagement of a knob, which allows the protective cap 
to be for example manually screwed in and tightened, is 
3 5 provided on the outside of the protective cap. The knob 
advantageously has an approximately star -shaped or 
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hexagonal profile both externally and internally, so that 
if necessary a correspondingly profiled tool can also be 
applied internally. The protective cap with knob and 
threaded plug can be readily manufactured by plastic 
5 injection molding. 

According to a further advantageous development of the 
invention the sealing flange has an outwardly raised, 
peripheral, preferably undulating edge. This reinforces 
10 the sealing flange in the area of the sealing face, 
thereby increasing the contact pressure and hence the 
sealing effect. 

In a further development of the invention a rubber 
15 sealing plate, which is preferably buttoned into 
corresponding holes in the sealing flange, is fixed to 
the plastic protective cap. The sealing plate is thereby 
securely connected to the plastic protective cap. Since 
the rubber plate is softer and more pliable than the 
20 plastic of the protective cap, the sealing effect is 
improved and minor irregularities in the surface of the 
end face of the collecting vessel are compensated for by 
the rubber plate . 

25 Finally, in a further development of the invention a 
peripheral sealing lip, which bears against the inside 
wall of the collecting vessel, thereby enhancing the 
sealing effect yet further, is molded onto the plastic 
cap . 

30 

Exemplary embodiments of the invention are represented in 
the drawing and are described in more detail below. In 
the drawing 
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Fig. 1 shows a protective cap according to the 

invention on a collecting vessel, 
Fig. 2 shows a first embodiment of the protective cap, 

Fig. 2a shows a top view of the protective cap 

according to Fig. 2, 
5 Fig. 2b shows a longitudinal section through the 

protective cap along the section plane Ilb-IIb 

in Fig. 2a, 

Fig. 2c shows a perspective view of the protective cap 

according to Fig. 2, 
10 Fig. 3 shows a second embodiment of the protective cap 

with additional rubber seal, 
Fig. 3a shows a top view of the protective cap 

according to Fig. 3, 
Fig. 3b shows a longitudinal section through the 
15 protective cap along the section plane Illb- 

Illb in Fig. 3a, 
Fig. 3c shows a perspective view of the protective cap 

according to Fig. 3, 
Fig. 4 shows a protective cap according to the 

20 invention on a collecting vessel and 

Fig. 5 shows a protective cap according to the 

invention on a collecting vessel. 



Fig. 1 shows the upper part of a collecting vessel of a 
25 condenser, as disclosed by DE-A 100 39 260 cited in the 
introductory part. The disclosure of DE 100 39 260 is 
hereby expressly incorporated into the content of the 
present application. A collecting vessel 1 comprises, 
for example, a basically circular cylindrical tube 2, 
30 which terminates in an end face 3. The tube 2 is sealed 
off, for example, by a releasable sealing stopper 4, 
which is axially fixed by a securing ring 5 held in an 
annular groove 6. As stated in the aforementioned 
published patent application, the sealing stopper can be 
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withdrawn from the collecting vessel 1 by releasing the 
securing ring 5, for example for repair or servicing 
purposes. The sealing stopper 4 has a central projection 
7, in which a threaded blind hole 8 is arranged. A 
5 protective cap 9, which has a sealing flange 10, a 
threaded plug 11 and a knob 12, is fitted to the end face 
3 of the tube 2. The threaded plug 11 is screwed into 
the threaded blind hole 8, so that the pre-tensioned 
sealing flange 10 rests on the end face 3 of the tube 2. 
10 The protective cap 9 is of one-piece design construction 
and is injection molded from a plastic material, 
preferably from a polyamide. 

The condenser suitably has a tube-and-fin block, which is 
15 arranged between two collecting pipes. The tubes of the 
tube-and fin blocks are at the same time tightly soldered 
to the collecting pipes and form flow ducts . Depending 
on the embodiment of the condenser, dividing walls, which 
produce a serpentine flow path through the tube-and-fin 
20 block, are arranged in the collecting pipes. At the same 
time multiple tubes can be ' connected in parallel for each 
passage through the tube-and-fin block . The number of 
tubes per passage suitably varies. In addition to one of 
the collecting pipes a collector with a vessel is 
25 provided, through which the condensed refrigerant flows. 

Fig. 2 shows an exemplary embodiment of a protective cap 

20 in a first embodiment. A peripheral sealing flange 21 
has a plane sealing face 22, which together with the end 

30 face 3 (Fig. 1) forms a pair of sealing surfaces. On its 
upper side the protective cap 20 has a centrally arranged 
knob 23, and on its bottom side a threaded plug 24. 

Fig. 2a shows a top view of the protective cap 20 
3 5 according to Fig. 2, having the peripheral sealing flange 

21 and a cavity 26 having a star-shaped profile. The 
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external contour of the knob 23 is characterized by two 
lines 23a running parallel to one another; this produces 
a "grippable" periphery, which makes it easier to screw 
in and out manually. If necessary, a correspondingly 
5 profiled tool may be inserted into the cavity 26 with a 
star-shaped profile, in order to increase the tightening 
torque or the release torque. On its radially outer side 
the protective cap has a reinforced annular area 21a, 
which is intended to increase the rigidity of the 
10 protective cap. The annular area 21a may advantageously 
have an irregular height, as can be seen from Fig. 2. 
The areas having the greatest height are denoted by 21b. 

Fig. 2b shows a section through the protective cap 2 0 
15 along the plane Ilb-IIb in Fig. 2a. A conical concave 
surface 2 5 is arranged between the outer, circular 
sealing face 22 and the coaxially arranged threaded plug 
24. The knob 23 has the profiled cavity 26 in the form 
of a blind hole. From the cross-section it will be clear 
20 that the protective cap 20 can be injection molded as a 
one-piece plastic part. Between the radially outer 
sealing face and the plug an area 25 can be seen, which 
is recessed in relation to the sealing face. This serves 
to make the sealing face at least slightly resilient in 
25 an axial direction. 

In order to complete the picture, Fig. 2c shows an 
isometric representation of the protective cap 20, 
looking towards the sealing flange 21 and the knob or 
30 turning grip 23. 

Fig. 3 shows a further embodiment of a protective cap 3 0 
having a raised edge 31, which has an undulating contour 
32. As in the previous exemplary embodiment according to 
3 5 Fig. 2, this protective cap 3 0 also has a turning grip 3 3 
and a coaxially arranged threaded plug 34. 
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Fig. 3a shows a top view of the protective cap 30 with 
peripheral edge 31 and protrusions 37 of the sealing 
plate 3 6 distributed over the circumference. In its 
5 external contour 33a and the cavity 33b, the turning grip 
33 corresponds to the previous embodiment according to 
Fig. 2. 

Fig. 3b shows a section through the protective cap 3 0 in 
10 the plane Illb-IIIb in Fig. 3a. The raised edge 31 forms 
an approximate right-angle with the sealing flange 3 5, so 
that the moment of resistance of the flange 35 is 
increased. Connected to the sealing flange 3 5 is a 
circular sealing plate 36, which has mushroom-like 
15 protrusions 37, which are inserted or "buttoned" into 
corresponding holes 38 in the sealing flange 35. This, 
means that the rubber sealing plate 3 6 is securely and 
tightly connected to the protective cap 30. The rubber 
material of the sealing plate 36 is softer than the 
20 plastic or polyamide material of the protective cap 30. 
When the protective cap 30 is inserted into the 
collecting vessel 1 the sealing plate 36 rests on the end 
face 3 thereof (cf. Fig. 1). 

2 5 The sealing face with the sealing flange is 

advantageously molded as a 2-component element. 

For the sake of completeness Fig. 3c shows an isometric 
representation of the protective cap 3 0 looking towards 

3 0 the peripheral edge 31 and the turning grip 33. 

Fig. 4 shows a protective cap according to Fig. 1, the 
sealing face 50 taking the form of a sealing ring 51, 
which is assembled together with the protective cap. In 
3 5 this case the sealing ring has a central opening to 
receive the plug 7 . 
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Fig. 5 shows a further protective cap according to the 
invention as shown in Fig. 1, the sealing ring 60 having 
a first sealing face 61 and a second sealing face 62. 
The sealing face 61 is basically formed on the end face 
and rests on the end face of the tube of the collecting 
vessel. The sealing face 62 basically takes the form of 
a cylindrical shell and rests on the inner 
circumferential surface of the tube of the collecting 
vessel . 

According to the exemplary embodiment it may also be 
appropriate to provide just the sealing face 62 alone in 
order to seal off the collecting vessel. 



